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2000429151 EMBASE 

Antitumor effect of alendoronate on malignant hepatic 
tumor . 

Oida T. ; Amano S.; Mori K.-I.; Niki M. ; Inoue M. ; Horii A. 

Takeuchi S.; Haga N.; Miyake H.; Fukuzawa M. 

Dr. T. Oida, Department of Surgery, Yokohama Central 

Hospital, Yamashita-Cho, Naka-ku, Yokohama 231-8553, Japan 

Biotherapy, (2000) 14/10 (1017-1022) . 

Refs: 12 

ISSN: 0914-2223 CODEN : BITPE 
Japan 

Article 
Cancer 

Pharmacology 
Drug Literature Index 
Gastroenterology 



LANGUAGE : 
SUMMARY LANGUAGE 
AB 



Journal ; 
016 
030 
037 
048 

Japanese 

English; Japanese 
Parathyroid hormone-Related protein (PTHrP) and other osteoclast 
stimulation factors, which are produced by malignant tumor cells, 
stimulate the osteoclast. As a result, hypercalcemia seems to be induced, 
and the bone resorption increases . Many reports have proven that 
bisphosphonate, which inhibits bone resorption, is effective for 
this hypercalcemia. We administered alendronate ( One last. RTM . ) , 
which is a kind of bisphosphonate, to hypercalcemia patients 
with malignant liver tumors. As a result, it was observed that the serum 
calcium value decreased, and that some tumor marker values improved 
simultaneously. Thus, it was supposed that alendoronate has an antitumor 
effect in addition to the action of suppressing the osteoclast, and we 
studied the mechanism of the antitumor effect. Onclast.RTM. was 
administered directly from the hepatic artery in order 

to investgate the effect on hepatic tumor of Onclast.RTM.. Intra-Tumoral 
blood flow decreased somewhat after the administration of 
Onclast.RTM. in the ultrasonic testing. No difference was observed on 
imaged angiograms when hepatic artery imaging examinations were 
compared around the time of administration of Onclast.RTM.. 
Although no obvious change in the histological findings was recognized on 
the light microscopic level in stroma of the tumor, electron microscope 
examination revealed an increase in vacuolization and formation of 
apoptotic vesicles in the vascular endothelial cells. In addition, these 
endothelial cells were found to have morphologically hyperplastic shapes 
by electron microscopy. In the non-Tumor tissue collected from the 
circumference of the tumor, such change was not observed. From these 
results, it is suggested that the administration of Onclast.RTM. 
caused some form of injury in tumor endothelial cells. In conclusion, it 
is indicated that bisphosphonate is a possibile tumor vessel 
embolism material which selectively affects the endothelial cells of 
tumors . 
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2 0004 7148 9 MEDLINE 
20420657 PubMed ID: 10963835 

Administration routes and delivery systems of 
bisphosphonates for the treatment of bone 
resorption . 
Ezra A; Golomb G 

Department of Pharmaceutics, School of Pharmacy, Faculty of 
Medicine, The Hebrew University of Jerusalem, POB 12 065, 
91120, Jerusalem, Israel. 

Adv Drug Deliv Rev, (2000 Aug 31) 42 (3) 175-95. Ref : 119 
Journal code: 8710523. ISSN: 0169-409X. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
( REVI EW , TUTORIAL ) 
English 

Priority Journals 
200010 

Entered STN: 20001012 
Last Updated on STN: 20001012 
Entered Medline: 20001005 
Geminal bisphosphonates (BPs) are a class of drugs considered to 
be stable analogs of pyrophosphate (P-O-P) , a physiological regulator of 
calcification and bone resorption. A number of BPs have been approved for 
clinical use in Paget ' s disease, hypercalcemia of malignancy, and 
osteoporosis. The major disadvantage of the clinically utilized BPs is 
their poor oral absorption from the GI tract, typically less than 1% is 
absorbed. In addition, the BPs have been associated with adverse 
gastrointestinal effects in humans. The challenge for novel drug delivery 
systems is to achieve improved bioavailability and safety. In the first 
part of this review, we discuss the bioavailability of BPs , the effect of 
food on the absorption of BPs, the mechanism of BPs' absorption and the 
adverse gastrointestinal effects. In the second part of the review, 
various methods that have been used for improving the bioavailability of 
BPs are described. Dosage form strategies reviewed include the use of 
particular formulations for increasing oral absorption as well as 
decreasing adverse gastrointestinal effects, absorption enhancers, BP 
compounds and the solubility of their calcium complex/salts , and the 
prodrug approach. Because of the poor GI absorption, attempts have been 
made to enhance the bioavailability of BPs by several parenteral 
routes other than i.v. injections. Description of nasal administration, 
s.c. and i.m. injections, BP implants and targeted osteotropic delivery 
systems are reviewed. 
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AB Primary and secondary osteoporosis in a female or a male mammal in any age 
treated by administering thereto a nitric oxide synthase substrate, a 
nitric oxide donor or both, optionally; in further combination with one or 
more of an estrogen, a progestin, a bisphosphonate , an anabolic 
steroid, testosterone, a flavinoid, vitamin D analog or a calcitonin. 
Nitric oxide substrate or donor also can be combined with one or more of 
the other medication acting on bone, such as bisphosphonate, 
calcitonin, fluoride, androgen, vitamin D analog, and other novel 
therapeutic agents. Either nitric oxide donor or substrate by itself or 
in combination with other medications as described above can be used in 
both males and females, for prevention and treatment of osteopenia or 
osteoporosis, and other metabolic bone disorders. 
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ACCESSION NUMBER: 89283583 MEDLINE 
DOCUMENT NUMBER: 89283583 PubMed ID: 2525271 

TITLE: [Treatment of Paget f s disease]. 

Traitement de la maladie de Paget. 
AUTHOR: Audran M; Basle M F 

SOURCE: REVUE DU PRATICIEN, (1989 Apr 27) 39 (13) 1137-42. 

Journal code: 0404334. ISSN: 0035-2640. 
PUB . COUNTRY : France 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : French 
FILE SEGMENT: Foreign 
ENTRY MONTH: 19 8 907 

ENTRY DATE: Entered STN: 19900309 

Last Updated on STN: 19900309 
Entered Medline: 19890725 

AB The advent of compounds that oppose excessive bone resorption is a 

remarkable advance in the treatment of Paget 1 s disease, the course of 
which can be controlled, in almost every case, by calcitonin and 
bisphosphonates . This treatment aims at limiting the hypertrophy 
and deformation of bones, thereby reducing the incidence of neurosensory 
and orthopaedic complications, principal causes of disablement. It 
follows that those forms of the disease that are characterized by strong 
biochemical activity and/or bone lesions resulting in neurosensory 
suffering of articular impairment of the lower limbs must be treated 
actively. In every case, vitamin D or calcium deficiencies likely to 
induce hyperparathyroidism must be corrected. Orthopaedic appliances on 
long bones or lower limb articulations are sometimes necessary. New drugs 
(e.g. bisphosphonates with greater activity) and different 
pharmaceutical preparations or modes of administration (e.g. short 
parenteral courses of bisphosphonates, calcitonin in 

nasal spray) might soon increase the possibilities of treatment and 
provide an even better control of Paget ' s disease of bone. 
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DOCUMENT NUMBER: 97287837 PubMed ID: 9142965 

TITLE: Analgesic effect of bisphosphonates on bone pain 

in breast cancer patients: a review article. 
AUTHOR: Strang P 

CORPORATE SOURCE: Department of Gynecological Oncology, University Hospital, 

Uppsala, Sweden. 

SOURCE: ACTA ONCOLOGICA, (1996) 35 Suppl 5 50-4. Ref : 30 

Journal code: 8709065. ISSN: 0284-186X. 
PUB . COUNTRY : Norway 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 
( REVIEW , TUTOR I AL ) 
LANGUAGE : Eng 1 i s h 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 19 97 05 

ENTRY DATE: Entered STN : 19970602 

Last Updated on STN: 19970602 
Entered Medline: 19970522 

AB Bisphosphonates exert their analgesic effect by several 

mechanisms. The long-term effects are probably due to osteoclast 
inhibition. The acute pain-relieving effect, which occurs within days or 
a week, is likely to be associated with the reduction of various 
potentially pain-producing substances. As regards pamidronate, several 
open, controlled studies have shown a significant effect on bone pain in 
30-70% of breast cancer patients. The effects have been dose -dependent : a 
mean dose of 15 mg i. v. /week is obviously suboptimal, whereas higher doses 
yield markedly better effects. The dose response is most evident at doses 
between 15 and 3 0 mg/week. Furthermore, the total dose per infusion is of 
interest: 30 mg every 2 weeks is an ineffective treatment, whereas 60 mg 
every 4 weeks is more effective. Thus, both the dose per week and the 
total dose per infusion are of importance in order to achieve optimal 
treatment. Patients with rapid progression of their disease require 
higher doses than patients with slow progression. Parenteral 
therapy is more effective than oral treatment. Both oral and 
parenteral clodronate exert a significant, positive effect on 
total skeletal morbidity and thus probably also on bone pain. 
Unfortunately, pain measurements have not been performed and evidence for 
pain reduction is indirect. Specific pain studies and studies of quality 
of life, with few exceptions, are, however, still lacking. 



ACCESSION NUMBER: 2001493530 MEDLINE 
DOCUMENT NUMBER: 21427461 PubMed ID: 11535969 

TITLE: [Use of clodronic acid in mineral metabolism conditions: 

state of the art in 2000] . 

Impiego del clodronato nei disordini del metabolismo 
minerale : stato dell' arte nell'anno 2000. 
AUTHOR: Brandi M L 

CORPORATE SOURCE: Dipart imento di Medicina Interna, Universita degli Studi, 

Firenze, Italy. 

SOURCE: MINERVA MEDICA, (2001 Aug) 92 (4) 251-68. Ref : 120 

Journal code: 0400732. ISSN: 0026-4806. 
PUB. COUNTRY: Italy 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

( REVI EW , TUTORIAL ) 
LANGUAGE : Italian 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 0 0112 

ENTRY DATE: Entered STN : 20010906 

Last Updated on STN: 20020122 
Entered Medline: 20011227 

AB Clodronic acid is a non-aminate bisphosphonate capable of 

inhibiting bone resorption. Pharmacological and clinical trials have 
shown the efficacy of clodronic acid in the treatment of post -menopausal 
osteoporosis and in all conditions of excess bone resorption, such as 
Paget ' s disease, malignant tumoral hypercalcemia and osteolytic 
metastases . Clodronic acid is the only bisphosphonate currently 
on the market available for both oral and parenteral 

administration. Intramuscular therapy with clodronic acid at a dose of 
100 mg/week has shown significant effects on bone mineral density after 6 
months treatment in patients with postmenopausal osteoporosis and these 
effects were maintained 3 years after the start of treatment. Increased 
bone mass is associated with a reduced risk of the onset of vertebral 
fractures. In a recent three-year study a significant increase was 
observed in bone mineral density associated with a 46% reduction in the 
incidence of vertebral fractures. The reduction in bone pain after 
parenteral treatment with clodronic acid is an important added 
value in the use of this molecule in osteopenic pathologies. Moreover the 
costs of parenteral clodronic acid treatment is certainly 
competitive compared to other drugs. Oral and parenteral 
clodronic acid was well tolerated in clinical trials. Gastrointestinal 
adverse effects were described only with high oral doses . These effects 
were transient and generally resolved without interrupting the treatment. 
Clodronic acid is an effective and well tolerated drug able to inhibit 
bone resorption. The low incidence of undesired effects at a 
gastroenteric level, the possibility of formulas for parenteral 
administration, the antalgic effect and low costs make clodronic acid an 
extremely interesting molecule for the prevention and treatment of 
postmenopausal osteoporosis and all conditions of excessive bone 
resorption, such as Paget ' s disease, malignant tumoral hypercalcemia, 
osteolytic metastasis and hyperparathyroidism. 
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TITLE: A prospective, controlled, non- randomized study on 

prophylactic parenteral dichloromethylene 
bisphosphonate (clodronate) in multiple myeloma. 

AUTHOR (S): Riccardi, Alberto [Reprint author]; Ucci, Giovanni ; 

Brugnatelli, Silvia; Mora, Oreste; Merlini, Giampaolo; 
Piva, Nadia; De Paoli, Alberto; Barbarano, Luciana; Di 
Stasi, Michele; Alberio, Franco; Nicoletti, Giovanni; 
Morandi, Sergio; Rinaldi, Elena; Piccinini, Lino; Ascari, 
Edoardo 

CORPORATE SOURCE: Clinica Med. II, Policlinico S. Matteo, 27100 Pavia, Italy 
SOURCE: International Journal of Oncology, (1994) Vol. 5, No. 4, 

pp. 833-83 9. 

ISSN: 1019-6439. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 2 9 Mar 1995 

Last Updated on STN: 2 9 Mar 1995 

AB Bone resorption by osteoclasts causes neoplastic bone disease, which is a 
significant cause of death in multiple myeloma (MM) . Counteracting bone 
resorption with prophylactic bisphosphonates has delayed bone 
disease, and this is expected to improve survival. Between January, 1987 
and March, 1990, 341 evaluable previously untreated, consecutive patients 
with MM entered a prospective, multicenter study in which cytostatic 
therapy was randomized. The first 148 patients recruited were not planned 
for prophylaxis and the following 193 were scheduled to receive 
parenteral, prophylactic clodronate. Clodronate was administered 
at a dose of 600-1000 mg/4-6 weeks and was started at diagnosis and 
continued throughout survival time. Data on clodronate prophylaxis were 
evaluated on both an intention-to-treat and a compliance analysis basis. 
The rate of response and the duration of response were independent of 
clodronate prophylaxis. Progression of skeletal disease occurred less 
often in patients who received the drug than in those who were not given 
prophylaxis (50.5 vs 34.8%; p It .02 by compliance analysis). Survival 
was longer for patients on clodronate prophylaxis than for those who were 
not planned for (p It .02 by intention to-treat-analysis) or for those who 
did not receive clodronate prophylaxis (p It .009 by compliance analysis). 
Local pain associated with i.m. administration was the only significant 
side effect of clodronate. Parenteral clodronate prophylaxis 
prolongs survival in MM, probably because it allows better control of bone 
disease and reduces deaths related to it. 
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continuous daily treatment that could be uncomfortable to the patient. 
Besides the recently introduced weekly oral schedules, injectable 
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AB Disclosed is a therapy for treating and for preventing periprosthetic bone 
loss by the administration of a bisphosphonate bone resorption 
inhibitor, e.g., alendronate, in patients who have an orthopedic implant 
device. A tablet contg. 200 mg alendronate was formulated and its effects 
on bone formation and resorbability of bone formed during alendronate 
treatment were demonstrated with a modified bone marrow ablation rat 
model . 
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disease and the patient has usually no clue of 
a fragility fracture. Prevention requires a 
continuous daily treatment that could be uncomfortable to the patient. 
Besides the recently introduced weekly oral schedules, injectable 
bisphosphonates have often been used as an off -label option to 
ameliorate compliance. In general, although with different efficiency, 
almost all injectable bisphosphonates can improve bone mineral 
density and suppress bone resorption markers. The effect of intravenous 
infusions of bisphosphonates are, to a large extent, similar to 
equivalent intramuscular administrations, but doses and dosing intervals 
represent the critical issues. Pain at the injection site and acute phase 
reactions are relatively common to intramuscular clodronate and 
intravenous infusions of nitrogen-containing bisphosphonates, 
respectively. Under certain circumstances, intermittent treatment with 
injectable bisphosphonates might represent a feasible 

alternative when compliance is at risk. .COPYRGT. 2003, Editrice Kurtis. 
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AB The bisphosphonates are substances which are chemically 

characterized by a P-C-P bond. As analogues of pyrophosphate these 
compounds have a high affinity for bone mineral and only little or no 
effect on other tissues. Acute and chronic toxicity studies revealed the 
kidney as the primary target organ for toxicity. Gastrointestinal toxicity 
has been reported at high oral doses. No significant hematological changes 
and changes to the immune system have been described. The osteoprotective 
effect of bisphosphonates has been shown in various animal 
models with different types of tumor cells. The precise mechanism of 
action of the bisphosphonates is not clear. They have no direct 
effect on tumor cells but make bone more resistant against osteolysis and 
tumor invasion. The intestinal absorption of all bisphosphonates 
is low and highly variable. The absorbed drug is cleared rapidly from the 
blood and either excreted in the urine (80%) or incorporated into bone 
(2 0%) . The retention half -life in bone is long and depends upon the 
turnover of the skeleton. Bisphosphonates can be used 

successfully in the treatment of hypercalcemia of malignancy. There are 
many published reports showing that the usual dose regimen of clodronate, 
i.v. infusion of 300 mg daily for 5 days, is effective in normalizing 
hypercalcemia in about 90% of patients. In a recent study, a single 
intravenous infusion of 1,500 mg was as effective in reducing serum 
calcium as the same dose give over 5 days without inducing adverse 
effects. In two pilot studies in multiple myeloma patients the progression 
of skeletal destruction and the incidence of new osteolytic lesions was 
reduced by long-term clodronate treatment. This finding was recently 
confirmed in a placebo-controlled trial in 350 newly diagnosed patients 
with multiple myeloma. Oral clodronate therapy for 24 months reduced the 
progression of osteolytic bone lesions. A significant decrease in the 
incidence of new osteolytic lesions was also found in a prospective study 
with a median follow-up of 24 months using intermittent parenteral 
clodronate. This was associated in both studies with a reduction in bone 
pain, hypercalcemic episodes and pathological fractures. A most 
interesting finding is the preliminary result of an impressive gain in 
bone mass within 6 months of clodronate treatment in myeloma patients in 
contrast to a rapid loss of bone mineral at the same time in the control 
group. Two further controlled studies are now in progress examining the 
long-term effects of clodronate in multiple myeloma. A double-blind, 
placebo-controlled study in 173 patients with bone metastases due to 
breast cancer demonstrated that antiosteolytic therapy decreased the 
morbidity from skeletal complications. Treatment with oral clodronate 
(1,600 mg/day) significantly reduced the number of hypercalcemic episodes 
and the incidence of vertebral fractures compared to placebo. Improvement 
in bone pain was demonstrated by reduced radiotherapy requirements for 
spinal bone pain in the clodronate group. A similar effect had been noted 



previously in an open study with pamidronate in patients with bone 
metastases due to advanced breast cancer. An increase in bone mineral 
density of the lumbar spine was also found in breast cancer patients after 
clodronate treatment. In patients with bone metastases due to prostate 
cancer a symptomatic benefit of bisphosphonate therapy has been 
observed in studies with continuous oral treatment or with intermittent 
intravenous administration of clodronate. A dosage regimen of 300 mg 
clodronate daily as intravenous infusion for 1 week followed by oral 
maintenance of 1,600 mg/day induced definite pain relief in patients with 
progressive hormone -refractory prostate cancer. Symptomatic improvement 
was also found with oral administration of clodronate in a 

placebo-controlled trial including 81 patients with prostatic cancer. The 
beneficial effect of antiosteolytic agents, particularly clodronate, in 
tumor-induced hypercalcemia and osteolysis appears to be well-established 
and holds the promise to improve the quality of life of cancer patients by 
decreasing the incidence of bone pain, hypercalcemia and fractures. 



